m 



£2^/Vj We claim: 

1. A compound of the formula pj£ 

"7/ (pyro)Glu-His-V-Ser-W-X-Y-Arg-Pro-Z yM C tZ J f^-l 

f*S and the pharmaceut ically acceptable salts thereof wherein: 
"Pj V is tryptophyl, phenylalanyl or 3- (1-naphthyl) -L-^> 
alanyl; 

p W is tyrosyl, phenylalanyl or 3- (1-pentaf luoro- 

3 

phenyl) -L-alanyl ; 

& X is a D-amino acid^_ 



nh-ch-I:- 



-? 

<f H 2 

_^j_OM^U2j^—— — R 

wherein R is 

(a) a carbocyclic aryl-containing radical selected 
from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl, benzhydryl and phenyl 
substituted with three or more straight chain lower alkyl 
groups; or 

P (b) a saturated carbocyclic radical selected from 
the group consisting of cyclohexyl substituted with three 
or more straight chain lower alkyl groups, perhydro- 
naphthyl, perhydrobiphenylyl , perhydro-2 , 2-diphenylmethyl 
and adamantyl; 

fj Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
leucyl; 

• i / 1 • - ^ - . 

p Z is glycinamide or -NH-R , wherein 
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-NH-C-NH-R 2 ! wherein 



J~<fv G *' 

f f R is hydrogen or lower alkyl. 

5 2. The compound of ^/laim 1 wherein V is 

tryptophyl or phenylalanyl ; W is tyrosyl; X is 
3- (2-naphthyl) -D-alanyl or 3- ( 2 , 4 , 6-tr imethylphenyl) -Ds 
alanyl; Y is leucyl or N-methyl-leucyl ; and Z is glycines 
amide or tp,&<^l-y-l-ethy-l-am4r<3-e. 

3. The compound of Claim 2 wherein X is 

3- (2-naphthyl) -D-alanyl. 



15 



4. The compound of Claim 2 which is (pyro)Glu^P 
His-Trp-Ser-Tyr-3- ( 2-naphthyl) -D-alanyl-Leu-Arg-Proe> 
Gly-NH 2 and the pharmaceut ically acceptable acid salts 
thereof . 

5. The compound of Claim 3 which is (pyro)Glu-- 
His-Trp-Ser-Tyr-3- (2-naphthyl) -D-alanyl-N-methyl-Leu-Arg- > 
Pro-Gly-NH 2 and the pharmaceutically acceptable salts 
thereof . 

6. The compound of Claim 3 which is (pyr o) Glu-His=5 
Trp-Ser-Tyr-3- (2-naphthyl) -D-alanyl-Leu-Arg-Pro-NHEt and 
the pharmaceutically acceptable salts thereof. 

7 . The compound of C^Laim 3 which is (pyr o) Glu-Hi s^ 

Trp-Ser-Tyr-3- (2-naphthyl) -D-alanyl-N-me thyl-Leu-Ar g-Pr o^ 
NHEt and the pharmaceutically acceptable salts thereof. 
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8. The compound of Claim J3_which is (pyro) Glu-HisS> 
Phe-Ser-Syr-3- (2-naphthyl) -D-alanyl-Leu-Arg-Pro-Gly-NH 2 
and the pharmaceut icily acceptable salts thereof. 

9. The compound of Claim 2 wherein X is 3- (2, 4 ,6^? 
tr imethylphenyl ) -D-alany 1 . 

/ 

10. The compound of Claim 9 which is (pyro)GluS> 
His-Trp-Ser-Tyr-3- (2 , 4 , 6-tr imethylphenyl) -p-alanyl-Leur> 
Arg-Pro-Gly-NH 2 and the pharmaceut ically acceptable salts 
thereof . 

11. A method of inhibiting ovulation in a female 
mammalian subject which method comprises administering to 
said subject an effective amount of a compound of the 
formula P z< 

"7 r/ (pyro) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z T/n C 7 ) /£l 




or a pharmaceutically acceptable salt thereof wherein: . 

V is tryptophyl, phenylalanyl or 3- (1-naphthyl) -L-^ 
alanyl; 

P W is tyrosyl, phenylalanyl or 3- ( 1-pentaf luoro- 

9 

phenyl) -L-alanyl; 

p X is a D-amino acid^ 
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o 

-NH-cpH-{:- 

t 2 
R 

3*. " FTFj wherein R is *" ' 

(a) a carbocyclic aryl-containing radical selected 
from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl, benzhydryl and phenyl 
substituted with three or more straight chain lower alkyl 
groups; or 

(b) a saturated carbocyclic radical selected from 
the group consisting of cyclohexyl substituted with three 
or more straight chain lower alkyl groups, perhydro- 
naphthyl perhydrobiphenylyl , per hydro-2 , 2-diphenylmethyl 
and adamantyl; 

F Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
leucyl ; 

f Z is glycinamide or -NH-R 1 , wherein 



Jjlower alkyl, cycloalkyl, fluoro lower alkyl or 



-NH-^-NH^R^y|whe r e i n 



^ R is hydrogen or lower alkyl, or a pharmaceutical 
composition containing same. 




L2. A pharmaceutical compositionjf-e-r — i-nh-ibi-fe-i-o-n— e-f— 
— ©v-uia-fe-io-n — i-n — a — f-emaie-mamm-a-i comprising^ a compound of the 
mula fS 



-[/ (pyro) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z I M CX^FU. 
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f 3 -' or a pharmaceut ically acceptable salt thereof wherein: 
P f V is tryptophyl, phenylalanyl or 3- (1-naphthyl) 
alanyl; 

t t W is tyrosyl, phenylalanyl or 3- (1-pentaf luoro- 
phenyl) -L-alanyl; 
' X is a D-amino acid 




^y f i / wherein R is 

(a) a carbocyclic aryl-containing radical selected 
from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl, benzhydryl and phenyl 
substituted with three or more straight chain lower alkyl 
groups; or 

(b) a saturated carbocyclic radical selected from 
the group consisting of cyclohexyl substituted with three 
or more straight chain lower alkyl groups, perhydro- 
naphthyl, perhydrobiphenylyl , perhydro-2 , 2-diphenylmethyl 
and adamantyl ; 

f Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
leucyl; 

P Z is glycinamide or -NH-J-R 1 , wherein 

R ^ is l ower alkyl, cycloalkyl, fluoro lower alkyl or 



-NH-?-NH-R%whe r e i n 
J 

r f R is hydrogen or lower alkyl, in admixture with a 
pharmaceut ically acceptable non-toxic carrier. 



13. A method of treating endometriosis in a female 
mammalian subject which method comprises administering to 
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said subject an effective amount of a compound of the 
formula rt> 



7' (pyro) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z ~T /A (£) (> 



(I) 



^ or a pharmaceut ically acceptable salt thereof wherein: 

f V is tryptophyl, phenylalanyl or 3- (1-naphthyl) -Ife 
alanyl; 

^\ W is tyrosyl, phenylalanyl or 3- (1-pentaf luoro- 
phenyl) -L-alanyl; 

^ X is a D-amino acid^ 



-NH-CH-C 

I - 
CH 0 



I 2 

To^^oj R 

iPjr^ip) wherein R is — - — 



from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl, benzhydryl and phenyl 
substituted with three or more straight chain lower alkyl 
groups; or 

(b) a saturated carbocyclic radical selected from 

the group consisting of cyclohexyl substituted with three 

or more straight chain lower alkyl groups, perhydro- 

naphthyl, perhydrobiphenylyl , perhydro-2 , 2-d iphenylmethy 1 

and adamantyl; 

P Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
i 
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leucyl; 

f Z is glycinamide or -NH-R 1 , wherein 
R 1 is l ower alkyl, cycloalkyl, fluoro lower alkyl or 



2 2/ 
-NH— C— NH-R / wherein 



P f R 2 is hydrogen or lower alkyl, or a pharmaceutical 
composition containing same. 



10 



A pharmaceutical composition for treatment of 
endometriosis in a female mammal comprising a compound of 
the formula 

(pyro)Glu-His-V-Ser-W-X-Y-Arg-Pro-Z 



(I) 



or a pharmaceutical^ acceptable salt thereof wherein: 
f\ V is tryptoph^yl , phenylalanyl or 3— (1-naphthyl) — L— 

alanyl ; 

W is tyrosyl, phenylalanyl or 3- ( 1-pentaf luoro- 

| phenyl) -L-alanyl; 

\ 

\ X is a D-amino aci^ 
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wherein R is 

(a) a carbocyclic aryl-cdtfitaining radical selected 
from the group consisting of naphVhyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl\ benzhydryl and phenyl 
substituted with three or more straaSght chain lower alkyl 
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< 



— g-E-ou-ps-; — or 
(b) 



a saturated carboc^clic radical selected from 



the group consisting of cyclohexyl substituted with three 
or more straight chain lower alkyl groups, perhydro- 
naphthyl, perhydr obiphenyl/l , perhydro-2 , 2-d iphenylmethy 1 
and adamantyl; / 

Y is leucyl, isolei^cyl, nor-leucyl or N-methyl- 
leucyl; 

Z is glycinamid 

R 1 is lower alk^l, cycloalkyl, fluoro lower alkyl or 
,2 



-NH- 



-NH-R wherein 
D 2 




R^ is hydroge/h or lower alkyl, in addition with a 
pharmaceutical^ /acceptable , non-toxic carrier. 



JX£r\ A method of treating benign prostatic 
hypertrophy in a male mammalian subject which method 
comprises administering to said subject an effective 
amount of a compound of the formula 



20 



Tf 



(pyro) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z \ M C jL J fiS 



as 

30. 



or a pharmaceut ically acceptable salt thereof wherein: 
P s V is tryptophyl, phenylalanyl or 3- (1-naphthyl) -L£ 
alanyl ; 

W is tyrosyl, phenylalanyl or 3- { 1-pentaf luor o- 
phenyl) -L-alariyl; 
ir | X is a D-amino acid^ 
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10 



15 



o 

-NH-CH-i:- 

I 

CH 2 
R 



J)* wherein R is 

(a) a carbocyclic aryl-containing radical selected 
from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl, benzhydryl and phenyl 
substituted with three or more straight chain lower alkyl 
groups; or 

(b) a saturated carbocyclic radical selected from 
the group consisting of cyclohexyl substituted with three 
or more straight chain lower alkyl groups, perhydro- 
naphthyl, perhydrobiphenylyl , perhydro-2 , 2-diphenylmethyl 
and adamantyl; 

^- Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
leucyl; 

Z is glycinamide or -NH-R 1 , wherein 

■ u\ 

p R 1 is lower alkyl, cycloalkyl, fluoro lower alkyl or 
-r- NH-cj-NH-R 2 ^ 



j (wherein 



Y R is hydrogen or lower alkyl, or a pharmaceutical 
composition containing same. 



a; 



A pharmaceutical composition for treatment of 
j benign pros*t^tic hypertrophy in a male mammal comprising 
a compound of theNformula 

(pyro)Glu-His-V-ie.r-W-X-y-Arg-Pro-Z 



(I) 
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or a pharmaceut ically acceptable salt thereof wherein: 

V is tryptophyl, phenylalanyl or 3- (1-naphthyl) -L- 
alanyl; 

W is tyrosyl, phenylalanyl or 3- (1-pentaf luoro- 
phenyl) -L-alanyl; 

X is a D-amino acid 



wherein R is 

P 

| (a) a carbocyc4ic aryl-containing radical selected 

i J 

Ifrom the group consisting of naphthyl," anthryl, 

\ 

fluorenyl, phenanthryl , biphenylyl, benzhydryl and phenyl 
substituted with t^iree or more straight chain lower alkyl 

'! 

groups; or 

| (b) a sat^-a-treia carbocyclic radical selected from 
tjhe group consisting of cyclohexyl substituted with three 
o|r more straight chain lower alkyl groups, perhydro- 
rfaphthyl, per Wydr obiphenylyl , per hydr o-2 , 2-diphenylmethyl 
and adaroantylft 

| Y is lei/cyl, isoleucyl, nor-leucyl or N-methyl- 

leucyl ; 

[ Z is glycinamide or -NH-R" 1 ", wherein 

* R 1 is/lower alkyl, cycloalkyl, fluoro lower alkyl or 

I -NH-£-NH-R wherein 

ifs hydrogen or lower alkyl, in admixture with a 
pharmaceut ically acceptable, non-toxic carrier.. 

^=ri — A method of inhibiting spermatogenesis in a 
male mammalian subject which method comprises 
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administering to said subject an effective amount of a 
compound of the formula 



~f / (pyrb) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z t -~ 3 t 



"P3 or a^pharmaceutically acceptable salt thereof wherein: 
P, V is tryptophyl, phenylalanyl or 3— (1— naphthyl) — L— 
alanyl ; 

P W is tyrosyl, phenylalanyl or 3- ( 1-pentaf luoro- 
phenyl) -L-alanyl; 

\ { X is a D-amino acid^ 



O 

II 

-NH-CH-C- 

1 2 

_ R 

~~fcT~". wherein R is 

f> (a) • a carbocyclic aryl-containing radical selected 
from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthryl, biphenylyl, benzhydryl and phenyl 
substituted with three or more straight chain lower alkyl 
groups; or 

(b) a saturated carbocyclic radical selected from 
the group consisting of cyclohexyl substituted with three 
or more straight chain lower alkyl groups, perhydro- 
naphthyl, perhydrobiphenylyl , perhydro-2 , 2-diphenylmethyl 
and adamantyl; 

f Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
leucyl; 



f Z is glycinamide or ^-NH-R 1 , wherein 
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^ R 1 i s lower alkyl, cycloalkyl, fluoro lower alkyl or 

TOCCov' -NH-jj-NH-R 2 | |wherein 
2 

p R is hydrogen or lower alkyl, or a pharmaceutical 
composition containing same. 



15 



lk. A pharmaceutical composition for inhibiting 
spermatogenesis in a male mammal comprising a compound of 
the formula 

(^yro) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z 
(I) 

and the pharmac\eut ically acceptable salts thereof wherein: 

V is tryptc^phyl, phenylalanyl or 3- (1-naphthyl) -L- 
alanyl ; 

W is tyrosyl ,\ phenylalanyl or 3- ( 1-pentaf luoro- 
phenyl) -L-alanyl ; 

X is a D-amino \acid^^^^^ 

f? 

ffH-CH-C- 

l 

CH 0 



wherein R is 

(a) a carbocyclic\ aryl-containing radical selected 
from the group consis ting\of naphthyl, anthryl, 
fluorenyl, phenanthryl, bitehenylyl, benzhydryl and phenyl 
substituted with three or m\re straight chain lower alkyl 
groups; or 

(b) a saturated carbocVclic radical selected from 
the group consisting of cycloh^xyl substituted with three 
or more straight chain lower a]\kyl groups, perhydro- 



21060 



naphthyl, per hydr obiphenylyl , per hyjflr o-2 , 2-diphenylme thyl 
and adamantyl; ; 

Y is leucyl, isoleucyl, nor-leucyl or N-methyl- 
leucyl; 

Z is glycinaraide or — NH— R" 1 " , ^herein 

R 1 is lower alkyl, cycloalk^l, fluoro lower alkyl or 



-2-NH-R 2 wherein 



R is hydrogen or lower alkyl, in admixture with a 
pharmaceutically acceptable, nrin-toxic carrier. 

19. A process for the preparation of a compound of 
the formula 



(pyro) Glu-His-V-Ser-W-X-Y-Arg-Pro-Z 



15 



20 



and the pharmaceutically acceptable salts thereof wherein: 

V is tryptophyl, phe/nylalanyl or 3— (1— naphthyl) —L— 
alanyl ; 

W is tyrosyl, phenyjfLalanyl or 3- (1-pentaf luoro- 
phenyl) -L-alanyl; 

X is a D-amino acic 



25 



-NH-CH-C- 



wherein R is 

(a) a carbocyc/lic aryl-containing radical selected 
from the group consisting of naphthyl, anthryl, 
fluorenyl, phenanthrfyl , biphenylyl, benshydryl and phenyl 
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• * 

substituted with three or more straight chain lower alkyl 
groups; or / 

(b) a saturated carbocyclic radical selected from 
the group consisting of cyclohexyl substituted with three 
5 or more straight chain lower alkyl groups, perhydro- 

naphthyl, perhydrobiphen/ylyl , perhydro-2 , 2-diphenylmethyl 
and adamantyl; / 

Y is leucyl, isole/ucyl, nor-leucyl or N-methyl- 
leucyl; / 
10 Z is glycinamide or -NH-R 1 , wherein 

R 1 is lower alkyl, cycloalkyl, fluoro lower alkyl or 

-NH-?-NH-R 2 wherein / 

2 / 
R is hydrogen o|r lower alkyl, which process 

comprises: 

15 (i) removing protecting groups and optionally 

covalently bound sol/id support from a protected 
polypeptide to affond a compound of Formula (I) or a salt 
thereof, and optionally 

(ii) converting a compound of Formula (I) to a 
20 pharmaceut ically acceptable salt, 

(iii) converting a salt of a compound of Formula (I) 
to a pharmaceuticaiLly acceptable salt, or 

(iv) decomposing a salt of a compound of Formula 

f 

(I) to a free polypeptide of Formula (I) . 



30 



-62- 



21060 



